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Self-adjusting brake device. 



@ A predetermined clearance (A) between a disc (36) and 
a brake pad (34) in a disc brake calliper (10) is maintained 
by a self ad justing device (24). A screw (48) is screwed into 
the block (26) and a spring sleeve (50) fits tightly in a bore 
(20) in the calliper and loosely around the screw shank but 
is trapped by the head (52) of the screw. In the state shown, 
the sleeve (50) abuts the block (26) but a small gap (A) exists 
between the sleeve (50) and the screw head (52), establish- 
ing the same clearance (A) between the pad (34) and disc 
^ (36). When the brake is applied the sleeve (20) is drawn out 
^ to the extent necessary to maintain the clearance (A) as the 
pad 34 wears. Embodiments are described with a return 
■w spring, e.g. a stack of Belleville washers, which acts be- 
tween the sleeve (50) and the head (52) and is compressed 
solid when the brake is applied. 
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SELF-ADJUSTING BRAKE DEVICE 
Thr present invention relates to a self-adjusting brake 
device between first and second relatively movable parts of a brake 
and defining the clearance when the brake is released. Such devices 
are well known in vehicle brakes. For example in drum brakes an 
adjuster bar is pivoted to one brake shoe end is frictionally held in 
an adjustable stop on the other shoe. The stop position itself on 
the bar when the brake is applied and the clearance when released is 
determined by the lost motion of a pin and slot connection between 
the stop and the second shoe. Since the stop re-positions itself 
during use as necessary to take up wear, the brake is self-adjusting. 

These known devices are relatively complex (with around 10 
separate components) and are not suited for incorporation in the 
callipers of disc brakes. Moreover, known devices incorporate 
ratchet mechanisms whereby the adjustment takes place by small steps 
rather than continuously. Again, the ratchet mechanism adds to 
complexity. Moreover, in some forms of disc brakes, ventilation and 
cooling are dependent very critically upon the clearance. 

The starting point of the present invention is a self- 
adjusting brake device comprising a tubular member frictionally 
restrained in a bore in a fixed part of a brake and a shank arranged 
to be moved by a movable part of the brake, the shank passing through 
the tubular member and being coupled thereto with axial lost motion. 
Such a device is known from US PS 3 532 190. The movable part of 
a disc brake (pressure plate) presses against the shank which is 
coupled to the tubular member by a pin spanning the tubular member 
and passing through a slot in the shank. The length of the slot 
determines the lost motion and it is therefore not possible to adjust 
this parameter. Moreover the device is necessarily located outside 
the periphery of the disc which increases the bulk and radial extent 
of the calliper. 

The object of the present invention is to overcome these 
problems and the invention is characterised in that the shank is 
fixed to the movable part of the brake and has a head member 
disposed at the end portion remote from the movable part of the 
brake, the head c-mbc>r being of size to engage the end of the tubular 
member, so that on operation of the brake the shank is drawn with 
the movable part of the hr a ke and wear Ls taken up by incremental 
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axial withdrawal of -the tubular member from the bore. 

Advantageous developments of the invention are defined In 
the dependent claims. 

The invention will now be described in greater detail, by 
way of example 9 with reference to the accompanying cross-sectional 
drawings 5 in which: 

Figure 1 shows a disc-brake calliper incorporating a self- 
adjusting device, the calliper being shown prior to the first 
braking operation after the assembly of the calliper. 

Figure 2 shows the device of Fig. 1 after the disc-brake 
has been aplied, then released. 

Figure '3 shows the device when the brake is applied. 

Figure 4- shows a second embodiment of a self-adjusting 
device in its released state. 
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Figure 5 shows the embodiment of Figure 4 in its applied 

state . 

Figure 6 shows a third embodiment in its released state. 
Figure 7 shows the embodiment of Figure 6 in its applied 

state. 

The goemetry and operation of one embodiment will firstly 
be described, by way of example/ with reference to Figures 1 to 3. 

The calliper lO comprises a calliper bracket 12 and a 
calliper head 14 , the two being securely joined to define a 
recess 16 therebetween. The calliper bracket 12 has two . parallel 
cylindrical bores 18 and 20 which open into the recess 16 , and 
which contain respectively a piston 22 and part of a self-adjusting 
device 24. The piston 22 protrudes from, and is integral with, 
a brake block 26. The piston 22 has an annular groove 42 in which 
a sealing ring 44 is housed. Leakage of hydraulic fluid from a 
pressure chamber 46, which is defined by the bottom of the bore 
18 and the end of the piston 22 is thereby prevented. 

The brake block 26 overlaps the bore 20 and has a threaded 
bore 2.8 coaxial with and open towards the bore 20 of the calliper 
bracket 12. The device 24 is fixed in the bore 28 which is of 
smaller diameter than the bore 20. 

The face 30 of the brake block 26 which is opposite to the 
face 32 from which protrudes the piston 22 is substantially planar 
and is perpendicular to the axis of the piston. Attached to the 
face 30 is a brake lining or pad 34 . Parallel . to the pad 34 and 
separated by an oversize clearance X in Figure 1 is a rotatable 
brake disc 36, of which a radially outermost portion is shown 
in Figure 1. 

A second pad 38 is adjacent to the disc 36 on the opposite 
side of the disc 36 to the first pad 34. The second pad 38 is 
fixed to a backing plate 40 attached to the head 14 by screws 
(not shown) . 

The self-adjusting device 24 comprises a coaxial screw 48 
and a spring sleeve 50. The spring sleeve 50 fits tightly in the 
bore 20 of the calliper bracket 12, but loosely around the screw 48, 
an annular gap 51 existing between the shank 54 of the screw 48 
and the spring sleeve 50. The shank 54 of the screw is screwed 
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into the threaded bore 28 of the brake block 26 and the head 52 
of the screw 48 is situated in the bore 20 of the calliper 
bracket 12. The length of the shank 54 between the head 52 of 
the screw and the face 32 of the brake block 26 which faces away 
from the disc 36, is longer than the axial length of the spring 
sleeve by a distance A, as shown in Figures 1 to 3. 

The spring sleeve 50 is a metal tube with a longitudinal 
slit extending fully along its length. Such a sleeve is sometimes 
called a spring pin or a torsion pin- In order to be inserted 
into the bore 20 of the calliper bracket 12 the spring sleeve SO 
must be radially compressed. * 

The gap A is pre-set before assembly of the brake calliper. 
The screw 48 is placed inside the spring sleeve 50 and is screwed 
into the bore 28 of the brake block* The gap A can be adjusted 
by altering the depth to which the screw 48 is inserted into 
the bore 28. The gap chosen may be set by means of a feeler 
gauge placed between the spring sleeve 50 and the brake block 26 
or by tightening the screw 48 fully, and then unscrewing it by 
a suitable number of turns, the pitch of the screw thread being 
known. 

The device operates after each braking operation to keep 
the distance between the brake pad 34 and the disc 36 constant 
and equal to A (as shown in Figure 2) . It is ensured that the 
gap X (Fig 1} between the brake pad 34 and the disc 36 on 
assembly is larger than the distance A, by pushing the block 26 
carrying the screw 48 and sleeve 50 fully home against the 
calliper bracket 12. The first operation of the brake after 
assembly then renders the distance which subsequently exists 
between the pad and the disc equal to A, by partial withdrawal 
of the sleeve SO to the position thereof shown in both Fig 2 and 
Fig 3. 

Thus, on the first operation of the brake, the piston 22 
is moved outwardly in the cylinder, that is, to the right in 
Figure 1. The brake block 26 and its brake pad 34, and the 
screw 48 of the gap setting mechanism move with the piston 22. 
The spring sleeve 50 is similarly moved to the right, by sliding 
in the bore 30, the force being transmitted via the head 52 of 
the screw 48. It is assumed that the brake is operated hard enough 
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to overcome the frictional restraint on the sleeve 50. The 
movement continues until the brake pad 34 clamps against the 
rotating disc 36. At this point the gap A exists between the 
end of the spring sleeve 50 which faces the disc 36 and the 
opposite face of the brake block 26 , as shown in Fig 3. 

When the brake pedal is released the piston 22, the brake 
block 26, brake pad 34 and screw 40 can only move a distance A 
back in the leftwards direction, because further movement is 
prevented by the abutment of the brake block 26 against the end 
of the spring sleeve SO, which does not. move under the action 
of the relatively small return force on the block 26. 
Thus the situation after release of the pedal is as 'shown in 
Figure 2. A clearance A now exists between the brake pad 34 and 
the disc 36, and between the head 52 of the screw 48 and the 
spring sleeve 50. 

Subsequent braking operations involve the movement of the 
brake block 26 and its fixtures to the right by the distance A 
while the spring sleeve SO remains in the same position except 
that, when the pad wears down and a gap larger than A tends to 
arise between the pad and the disc, the spring sleeve SO can be 
drawn slightly further to the right in the bore 20 in precisely 
the same way as it moved to the right to reduce the clearance 
X in Figure 1 to the clearance A of Figure 2. Thus the device 
24 is automatically self-adjusting. Once set to the clearance A 
of Figure 1 it maintains the brake clearance in Figure 2 at 
this same value. 

A second embodiment of the invention will now be described 
with reference to Figures 4 and 5 of the accompanying drawings, 
which show a self-adjusting device 24 with return springing, 
provided by Belleville washers 56, which are situated loosely 
around the shank of the screw 48, between the head 52 of the screw 
and the spring sleeve 50. 

The brake calliper lO is assembled in a similar manner to 
the first embodiment, previously described. The Belleville washers 
56 are placed over the shank of the screw 48 followed by the 
spring sleeve 50. The screw 48 is then screwed into the threaded 
bore 28 of the brake block 26. 
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The gap A may be set eitiier by tightening the screw 48 
fully so that the Belleville washers are maximally compressed/ 
i.e. compressed solid/ and then unscrewing the screw by the 
required number of turns , or by using a feeler gauge, ensuring 

5 that the Belleville washers are maximally compressed when the gap 

is set. After the gap has been set the screw 48 may be locked in 
place, as in the first embodiment. After the gap has been set the 
Belleville washers relax to the state shown in Figure 4. However 
there is preferably still some residual compression of the washers 

lO so that they take up all slack between the screw head 52 and the 
spring sleeve SO, even when the brake is released. 

I lhe first operation of the brake after assembly, when the 
brake block 26 must move a distance X, larger than the preset gap 
size A, occurs as follows: on depression of the brake pedal the 

15 piston 22, brake block 26, pad 34 and screw 48 move towards the 
disc 36. Initially the spring sleeve does not move, but the 
Belleville washers 56 are compressed from their position of minimum 
compression in the installation, to that of maximum compression, 
whereupon a gap A is set up between the spring sleeve 50 and the 

20 brake block 26. In the latter position the Belleville washers 

exist as a solid sleeve of metal via which the braking force may 
be transmitted to the spring sleeve SO. The spring sleeve 50 is 
now drawn towards the right in the bore 20, that is, towards the 
rotating disc 36 until the pad 34 clamps against the disc 36. 

25 When the brake pedal is released the brake block 26 and . 

its fixtures move a distance A to the left, the movement being 
aided by expansion of the Belleville washers 56, until the brake 
block abuts the end of the spring sleeve SO. The brake block 
and its fixtures can move no further to the left. The situation 

30 is now as shown in Figure 4, with a clearance A between the pad 
34 and the disc 36 and the length of the portion of the shank of 
the screw 48 which protrudes from the brake block 26 being equal 
to the length of the spring sleeve 50 and the Belleville washers 
56 in their partially expanded state. 
35 When the brake is applied the Belleville washers 56 are 

maximally compressed, whereupon a gap A is set up between the 
spring sleeve 50 and the brake block 26, and the clearance A 
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between the brake block 26 and the disc 36 is closed. This 
situation is shown in Figure 5. Thus the difference in length 
between the stack of Belleville washers 56 in the applied and 
released states of the brake equals the clearance A which is 
set up between the pad 34 and the disc 36. The mechanism is 
self-adjusting, since the spring sleeve SO can move to the right 
in the bore 20 when the clearance tends to increase from A. 

In the third embodiment of Figures 6 and 7 there is 
provided a bolt 58 threaded at both ends, and having a flange 60 
at the base of one of the threads. This thread is screwed into 
the bore 28 until the flange 60 abuts the face 32 of the brake 
block 26. The other end of the bolt 58, which is in the 
bore 20 of the calliper bracket 12, has a nut 62 screwed onto 
it. Between the nut 62 and the flange 60 is situated the stack 
of Belleville washers 56 and spring sleeve 50. This embodiment 
acts in the same way as that of Figs 4 and 5 but the clearance A 
is adjusted by adjusting the nut 62 on the bolt 58. 

The third embodiment could employ a fixed head instead of 
a nut. 62, the gap A then being determined by the difference 
in length between, on the one hand the space between the head 
and the flange and, on the other hand the combined length of 
the sleeve SO and the stack of Belleville washers 56 when compressed 
solid, the said difference being established in manufacture. 

In the first and second embodiments, the integral head 52 
could be replaced by a nut 62. 

The second and third embodiments may have helical springs 
instead of Belleville washers. The springs should preferably 
be partially compressed in the released state of the brake and 
must be compressed solid in the applied state of the brake. 

The spring parts of the device 24, i.e. the spring sleeve 50, 
Belleville washers 56 or helical springs, are preferably made of 
spring steel. 

The invention has been described in use in a particular 
type of disc brake. It could also be used in other types of brake. 
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1. A self-adjusting brake device comprising a tubular member 
fractionally restrained in a bore in a fixed part of a brake and 

a shank arranged to be moved by a movable part of the brake, the 
shank passing through the tubular member and being coupled thereto with 
axial lost motion, characterised in that the shank (48, 58) is 
fixed to the movable part of the brake {26} and has a head member 
(52, 62) disposed at the end portion remote from the movable part 
of the brake (26), the head member being of size to engage the 
end of the tubular member (SO) , so that on operation of the brake 
the shank is -drawn with the movable part of the brake and wear is 
taken up by incremental axial withdrawal of the tubular member 
from the bore (20) - 

2. A device according to claim 1, characterised in that the 
tubular member (50) is a spring sleeve. 

3. A device according to claim 1 or 2, characterised in 
that the axial lost motion (A) is adjustable. 

4. A device according to any of claims 1 to 3, characterised 
in that the shank is a screw (48) , screwed into the movable part of 
the brake (26) to an extent determining the said axial lost 
motion (A) . 

5. A device according to any of claims 1 to 3, characterised 
in that the head portion of the shank comprises a nut (62) , axially 
adjustable on the shank to determine the axial lost motion (A) . 

6. A device according to any of claims 1 to 5, characterised 
in that the sleeve (50) is formed at least partially by a 
compression spring (56) which is compressed solid when the brake 

is applied. 
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7. A device according to claim 6, characterised in that the 
compression spring (56) comprises a stack of Belleville washers. 

8. A device according to any of claims 1 to 7 in a disc brake * 
characterised in that the device is located radially inside the 
periphery of the disc (36). 
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